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(54) ACTIVE MATRIX LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display element Which has a low longitudinal cross talk 
level, that is, holds a high image quality level even when 
the liquid crystal display element is of high definition 
type/ <|> 
SOLUTION: The positional relationship between a pixel CO 
electrode and a source line is set s6 that the value of. 

the distance DL between a pattern edge at the left end ^ 
of the pixel electrode and a pattern edge at the right end ^ 
of the sourcie line on the left-hand of the pixel electrode Q 
is different from the value of the distance DR between a 
pattern edge at the right end of the pixel' electrode and a 
pattern edge at the left end of the source line on the 



Q 



right-hand of the pixel electrode. . (f) 
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* NOTICES* 

JPO and NCIPI are not responsible for any • ' 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more sow surra in which transmits a picture signal, and two or more Gaea truck in which 
is prepared in the direction which intersects said sow surra in, and transmits a scan signal, While connecting 
with the pixel electrode prepared corresponding to each intersection of sow surra in and the Gaea truck in, 
and each pixel electrode The pixel transistor connected to sow surra in and the Gaea truck in through the 
gate electrode and the source electrode, respectively, In the active-matrix display device possessing the 
storage capacitance for holding the electrical potential difference impressed to the counterelectrode which 
countered the pixel electrode and was prepared, liquid crystal, and said liquid crystal If capacity formed 
between said sow surra in on the left of said pixel electrode and said pixel electrode is set to Csd (L) and 
capacity similarly formed between said sow surra in on the right of said pixel electrode and said pixel 
electrode is set to Csd (R) The active-matrix liquid crystal display component characterized by constituting a 
pixel so that it may become the value from which Csd (L) and Csd (R) differ. 

[Claim 2] The active-matrix liquid crystal, display component according to claim 1 characterized by arranging 
the distance of the pattern edge at the left end of said pixel electrode, and the pattern edge at the right end 
of said sow surra in on the left of said pixel electrode to DL. and 1 physical relationship which will serve as a 
value from which DL and DR differ if distance of the pattern edge at the right end of said pixel electrode 
and the pattern edge.fct the left end of said sow surra in on the right of said pixel electrode is similarly set to 
DR. 

[Claim 3] The active- nriatrix liquid crystal display component according to claim 1 characterized by using a 
line reversal actuation method as a method which drives said liquid crystal. 

[Claim 4] The active-matrix liquid crystal display component according to claim 1 characterized by using a 
dot reversal actuation method as a method which drives sard liquid crystal. 

[Claim 5] Claim 3 characterized by using a capacity-coupling' actuation method as a method which drives 
said liquid crystal, or a active-matrix liquid crystal display component given in 4. 
[Claim 6] It is the active-matrix liquid crystal display component according to claim 1 characterized by at 
least one of said RGB arranging the physical relationship of said pixel electrode, the sow surra in of said left- 
hand, and the sow surra in of said right-hand to different physical relationship to each pixel of RGB. 
[Claim 7] The active-matrix liquid crystal display component according to claim 6 which will be characterized 
by filling DL(B) >DR(B) at least in each pixel of said RGB if said DL corresponding to R, G, and B and said 
DR are set to DL (R), DR (R), DL (G), DR (G), DL (B), and DR (B), respectively. 

[Claim 8] said DL (G) and said DR (G) -- receiving -- DL(G) = - DR (G) ~ filling -- and said DL (R), said DR 
(R), said DL (B), and said DR (B) -- receiving -- DL(R) !=DR (R) and DL (B) != - the active-matrix liquid 
crystal display component according to claim 6 characterized by filling either of the DR(s) (B), or both. 
[Claim 9] At least one of said RGB fills DL=DR to said DL and said DR. When setting DL and DR at that time 
with DL=DR=DC, and at least one of said RGB fills DL!=DR, it sets with DR=DM at the time of DL>DR and 
it sets with DL=DM at the time of DL<DR, The active-matrix liquid crystal display component according to 
claim 1 characterized by filling DC=DM. 

[Claim 10] Trje active-matrix liquid crystal display component. r according to claim 9 to which the value of said 
DM is characterized by filling the range of DM>.=d.Omicrometeii 
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[Claim 11] The active-matrix liquid crystal display component according to claim 1 which divides the image 
display section into two or more fields to the die-length direction of said Gaea truck in, and is characterized 
by setting said DL, said DR, or its both as a different value, and forming them for every pixel in each field. 

[Translation done.] ' v . 1 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tra^ 10/11/05 



JP,2002^250937,A [DESCRIPTION OF DRAWINGS] Page 1 of 3 

♦NOTICES* 

JPO and NCIPI are not responsible for any * 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 The explanatory view showing the arrangement configuration in 1 pixel in the former 
[Drawing 21 Drawing showing the characteristic curve which shows correlation with sow surra in- 
transparence pixel jnterelectrode capacity and sow surra in-transparence pixel inter-electrode distance 
[Drawing 31 The explanatory view showing the arrangement configuration in 1 pixel in the liquid crystal 
display component of the gestalt 1 of operation of this invention 

[Drawing 41 The explanatory view showing the arrangement configuration in 1 pixel in the liquid crystal 
display component of the gestalt 2 of operation of this invention 

[Drawing 51 The explanatory view showing the arrangement configuration in RGB each pixel in the liquid 

crystal display component of the gestalt;3 of operation of this invention 

[Drawing 61 The explanatory view showing the window pattern in the display screen 

[Drawing 71 The explanatory view showing the source signal pulse shape in a cyanogen dot check pattern 

[Drawing 81 The explanatory view showing the outline of the configuration of Pixel RGB 

[Drawing 91 The explanatory view showing the arrangement configuration in RGB each pixel in the liquid 

crystal display component of the gestalt 4 of operation oflthis invention 

[Drawing 10! The explanatory view showing the arrangement configuration in RGB each pixel in the liquid 
crystal display component of the gestalt 5 of operation of this invention 

[Drawing 111 The explanatory view showing the arrangement configuration in 2 pixels on a different column 
in the liquid crystal display component of the gestalt 6 of operation of this invention 
[Description of Notations] 
la This stage sow surra in 

lb Next step sow surra in 1 

2 Source Electrode . 

3 Drain Electrode 

4 Transparence Pixel Electrode 
5a This stage Gaea truck in 

5b Preceding paragraph Gaea truck in 

6 Gate Electrode 

7 Silicon Film . 
7a Silicon film (NONDO-PU layer) ' .; 
7b Silicon film (n+ dope layer) * ■> 

8 Contact Section \ ': j 

9 Independent Electrode for Storage Capacitance Formation ,f 

10 This Stage Sow Surra in-Transparence Pixel Inter-electrdde Distance : DL 

10a This stage sow surra in-transparence pixel inter-electrode distance in Pixel R : DL (R) 
10b This stage sow surra in-transparence pixel inter-electrode distance in Pixel G : DL (G) 
10c This stage sow surra in-transparence pixel inter-electrode distance in Pixel B : DL (B) 

11 Next Step Sow Surra in-Transparence PJxel Inter-electrode Distance : DR 

11a Next step sow surra in-transparence pixel inter-electrode distance in Pixel R : DR (R) 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/11/05 
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lib Next step sow surra in-transparence pixel inter-electrode distance in Pixel G : DR (G) 
11c Next step sow surra in-transparence pixel inter-electrode distance in Pixel B : DR (B) 

12 Insulator Layer for Passivation 

13 Gate Dielectric Film 

14 Glass Substrate for Arrays 

15 Csd-DL (DR) Characteristic Curve 

16 Mask, Alignment Margin Threshold Value : DK 

17 Are Recording Part by Volume 
18a Sow surra in fqr pixel R : VSR 
18b Sow surra in for pixel G : VSG 
18c Sow surra in for pixel B : VSB 

19 Window Display 

20 Background Pattern Display Section 

21 Window Column Section 

22 Background Column Section 

23 Background Line Section 

24 Window Line Section ; 

25 Cross Talk Display 

26a Sow surra in for pixel R (window column section) : VSR (BX) 

26b Sow surra in for pixel G (window column section) : VSG (BX) 

26c Sow surra in for pixel B (window column section) : VSB (BX) 

26d Sow surra in for pixel R (background column section): VSR (GL) 

26e Sow surra in for pixel G (background column section) : VSG (GL) 

26f Sow surra in for pixel B (background column section): VSB (GL) 

27a Pulse shape for VSR(BX) (background line section) 

27b Pulse shape for VSG(BX) (background line section) 

27c Pulse shape for VSB(BX) (background, line section) 

27d Pulse shape for VSR(GL) (background line section) 

27e Pulse shape for, VSG(GL) (background line section) 

27f Pulse shape for VSR(GL) (background line section) 

28a Pulse shape for VSR(BX) (window line section) , 

28b Pulse shape for VSG(BX) (window line section) 

28c Pulse shape for VSB(BX) (window line section) . 

28d Pulse shape for VSR(GL) (window line section) 

28e Pulse shape for VSG(GL) (window line section) 

28f Pulse shape for VSR(GL) (window line section) 

29 Black REBERUSO-SU Electrical Potential Difference (Positive- Electrode Side) : +V (BL) 

30 Black REBERUSO-SU Electrical Potential Difference (Negative-Electrode Side) : -V (BL) 

31 Halftone REBERUSO-SU Electrical Potential Difference (Positive-Electrode Side) : +V (GL) 

32 Pixel Transistor 

33a The transparence pixel electrode for pixel R 
33b The transparence pixel electrode for pixel G 
33c The transparence pixel electrode for pixel B 

34a the object for pixel R ~ capacity [ for transparence pixel electrode-pixel R ] between sow surra in: - 
Csdl(R) •-. 

34b the object for pixel G - capacity [ for transparence pixel electrode-pixel G ] between sow surra in: -- 
Csdl (G) 

34c the object for pixel capacity [ for transparence pixel electrode-pixel B ] between sow surra in: - 
Csdl (B) 

35a the object for pixel R ~ capacity [ for transparence pixel electrode-pixel G ] between sow surra in: ~ 
http://www4;ipdl.ncipi.gq.jp/cgi-bin/tran_web_cgi_ejje % 10/11/05 
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Csd2(R) . 

35b the object for pixel G - capacity [ for transparence pixel electrode-pixel B ] between sow surra in: - 
Csd2(G) ' 

35c the object for pixel B - capacity [ for transparence pixel electrode-pixel R ] between sow surra in: - 
Csd2(B) ■ 

36a This stage sow surra in-transparence" pixel inter-electrode distance in Pixel X : DL (X) 
36b This stage' sow surra in-transparence pixel inter-electrode distance in Pixel Y : DL (Y) 
37a Next steprsow surra in-transparence pixel. inter-electrode distance in Pixel X : DR (X) 
37b Next step sow surra in-transparence pixel inter-electrode distance in Pixel Y : DR (Y) 
38 Black Matrix Pattern; 



[Translation done.] 
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means 

[Means for Solving the Problem] This invention devises to the transparence pixel electrode in a pixel, and 
the configuratipn method of the sow surra in of the neighbors In order to make even the level which does 
not pose an image quality top problem reduce a vertical cross talk. 

[0009] Namely, two or more sow surra.in where the liquid crystal display component of this invention 
transmits a picture signal, While connecting with the pixel electrode which was prepared in the direction 
which intersects sow surra in, and was prepared corresponding to each intersection of two or more Gaea 
truck in which transmits a scan signal, and the sow surra in and the Gaea truck in, and each pixel electrode 
The pixel transistor connected to sow surra in and the Gaea truck in through the gate electrode and the 
source electrode, respectively, In the active-matrix display device possessing the storage capacitance for 
holding the electrical potential difference, impressed to the counterelectrode which countered the pixel 
electrode and was prepared, liquid crystal, and liquid crystal If capacity formed between a pixel electrode 
and said sow surra in of the left-hand is set to Csd (L) and capacity similarly formed between a pixel 
electrode and said sow surra in of the right-hand is set to Csd (R) It is characterized by constituting a pixel 
so that it may become the value from which Csd (L) and Csd(R) differ. Thereby, a vertical cross talk can be 
reduced, without adding a production process in any way. 

[0010] More specifically, the distance of the pattern «dge at the left end of a pixel electrode and the pattern 
edge at the right end of said sow surra in on the left of a pixel electrode is arranged to DL and physical 
relationship which will serve as a value from which DL, and DR differ if distance of the pattern edge at the 
right end of a pixel electrode and the pattern edge at the left end of the sow surra in on the right of a pixel 
electrode is similarly set to DR. Even if it does not use 2H1V reversal actuation by doing in this way, a 
vertical cross talk can be reduced to a specific background pattern. Therefore, if it combines with this and 
capacity-coupling actuation is used/ it will become a vertical crpss talk compatible [ an improvement of the 
other image quality technical problem ], and an advantage will become large more. What is necessary is for 
there to be two kinds, or [ whether line reversal actuation is used or / using dot reversal actuation ], in this 
case, and for extent of the tolerance of a vertical cross talk just to perform this selection furthermore, at it. 
Namely, what is. necessary is just to. use dot reversal actuation by the configuration of this invention, to line 
reversal actuation, using line reversal actuation, if a vertical cross talk can control in an acceptability limit. 
[0011] The relation between DL and DR can be independently set up to each pixel of RGB, and at least one 
of RGB becomes possible [ reducing especially a vertical cross talk ] to a specific background pattern by 
arranging to different physical relationship, for example, the case where a cyanogen check pattern is 
assumed as a background ~ the signal wave form of the sow surra in of the left-hand of each pixel of RGB, 
and right-hand r- R ~ left-hand ~ (+ black,-- black), and, right-hand - as for left-hand and right-hand, left- 
hand serves as (inside of +, and - black), and, as for (the inside of +, - black), and B, right-hand serves as 
[ (the inside of +, - black), and G ] (+ black and - black). However, inside shall be the abbreviation for 
halftone and + and - shall show positive-electrode writing and negative-electrode writing, respectively. 
[0012] Therefore, since it is not based on the difference between line reversal actuation and dot reversal 
actuation at least but a difference is in the amount of fluctuation of a signal on left-hand and right-hand 
about R and B, pixel potential is changed through the capacity between a pixel electrode and sow surra in. 
However, change of brightness will be observed, when its attention is paid to the pixel of halftone writing 
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since R is black writing from the first, and, as for B, the pixel of halftone writing and the pixel of black 
writing are arranged by turns to hardly being influenced of brightness. 

[0013] If DL corresponding to R, G, and B and DR are set to DL(R), DR (R), DL (G), DR (G), DL (B), and DR 
(B), respectively,! here DL(B) > If the pixel electrode of B is arranged so that DR (B) may be filled, capacity 
between sow surra in on the left and a pixel electrode can be made small, consequently the amount of 
potential fluctuation to Pixel B can be reduced. 

[0014] if Pixel G is considered, since [ next, ] the signal wave form where the sow surra in of left-hand and 
right-hand is supplied in line reversal actuation is mutually in phase -- DL(G) != ~ as DR (G) - DL(G)+DR 
(G) = ~ if fixed, it will be changeless in the amount of pixel potential fluctuation. 
[0015] since the signal wave form where the sow surra in of left-hand and right-hand is supplied in dot 
reversal actuation is an opposite phase mutually on the other hand ~ DL(G) = ~ only in DR (G), the amount 
of pixel potential fluctuation being offset thoroughly, and being set to 0 ~ receiving ~ DL(G) != - in DR (G), 
since the amount of pixel potential fluctuation is not offset thoroughly, 0 does not become. Therefore, if the 
pixel electrode of G is arranged so that DL(G) =DR(G) may be filled, since the amount of pixel potential 
fluctuation will be theoretically made to 0'to dot reversal actuation at least, it can be called the best 
approach. 

[0016] Next, how to decide DL and DR is considered. In the case of the pixel electrode disposition used as 
DL=DR, DL and.DR are set as the threshold value of the doubling margin of the mask corresponding to sow 
surra in and a transparence pixel electrode, respectively. Therefore, if [ without changing the width of face 
of a transparence pixel electrode, i.e., a numerical aperture ] D.L!=DR, it sets with DR=DM at the time of 
DL>DR, and when setting with DL=DM, DM will become smaller than the threshold value of the doubling 
margin of a mask inevitably at the time of DL<DR. 

[0017] Consequently, since sow surra in and a pixel electrode Can overlap through an insulator layer, 
possibility of becoming the cause of the defect by short circuit Increases. Therefore, in the pixel electrode 
which becomes DL=DR, when it sets with DL=DR=DC, it is desirable to set up DM so that DC=DM may be 
filled. However, the fault of becoming small a little father than the numerical aperture of the pixel which 
becomes DL=DR produces the numerical aperture of the pixel which becomes DL!=DR at this time. 
[0018] When it does in this way, DM will be set as threshold Value extent of the doubling margin of the 
mask corresponding to sow surra in and a transparence pixel electrode. Since a doubling margin is usually 
about 1.0-2io micrometers, it is desirable for the vaiue of DM to more specifically set up so that the range of 
DM >=1.0micrometer may be filled. > 

[0019] As mentioned above, in order to make even the level which does not pose an image quality top 
problem reduce a vertical cross talk The distance DL of the pattern edge at the left end of a pixel electrode, 
and the pattern edge at the right end of said sow surra in on the left of a pixel electrode By arranging to 
physical relationship which serves as a value from which the distance DR of the pattern edge at the right 
end of a pixel electrode and the pattern edge at the left end of the sow surra in on the right of a pixel 
electrode similarly differs Also to a high definition. liquid crystahdisplay component, vertical cross talk level is 
low, namely, the liquid crystal display component holding, high-definition grace can be realized. 
[0020] ' .V ' ; : •• - 

[Embodiment of the Invention] (Gestalt 1 of operatiqn) The. conventional Pixel configuration is described 
first. Drawing 1 is an explanatory view for explaining, the arrangement configuration of each pattern in 
conventional 1 pixel. Drawing 1 (a) is the plan and drawing 1 (b) is a view sectional view between A-A' in 
drawing 1 (a); \ ' 

[0021] In drawing 1 (a), this stage sow surra ip la; next step spw surra in lb, and the transparence pixel 
electrode 4 are arranged, respectively so that the this stage sjow surra in-transparence pixel inter-electrode 
distance 10, (it is described as Following DL) and the next step sow surra in-transparence pixel inter- 
electrode distance' 11 (it is described as Following DR) may become equal. 

[0022] Here, this stage sow surra in la supplies trie, signal to the transparence pixel electrode 4 in this 
stage, and, on the other hand, next step sov^surra in, lb supplies the signal to the transparence pixel 
electrode (not shown) in a pixel on the right DL and DR set it as the threshold value of the doubling margin 
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of the mask which usually carries out patterning of the sow surra in 1, and the mask for carrying out 
patterning of the transparence pixel electrode 4. Therefore, the conditions which do not become in DL(DR) 
<0 but become DL(DR) >0 are made to fulfill. In DL(DR) <0, the sow surra in 1 and the transparence pixel 
electrode 4 mean the condition of overlapping mutually through the insulator layer 12 for passivation, and 
DL(DR) >0 means conversely the condition of,the sow surra in ( 1 and the transparence pixel electrode 4 
having a specific distance; and being separated mutually here. 

[0023] Drawing 2 Shows Jhe characteristic curve which shows correlation with the capacity between the sow 
surra in 1-trarisparence pixel electrodes 4 (it is described as Following Csd), and DL (DR). It is separated 
also in the direction of a cross section through the insulator layer 12 for passivation, therefore the sow surra 
in 1 and the edge of the transparence pixel electrode 4 are in the physical relationship of the direction of 
slant mutually as the sow. surra in 1 and the transparence pixel- electrode 4 are shown in drawing 1 (b), but 
since electric field spread in part not only in a perpendicular direction but in the direction of slant, also in the 
case of DL(DR) >0, Csd has the value which is not 0. 

[0024] In the field of DL(DR) >0, if there is DL (DR) at all and it is [ fixed ] large, Csd is so small that it can 
be disregarded mostly, but if there is DL (DR) at all and it becomes [ fixed ] small, Csd will become large 
rapidly and Csd will increase at a fixed rate to DL (DR) by the field of DL(DR) <0, as drawing 2 shows. If the 
configuration of drawing 1 (a) is considered anew here, if DL(DR) considers as threshold value extent of a 
mask alignment margin, it will specifically be about 1 micrometer - about 2 micrometers, Csd will have the 
magnitude of the level which cannot be disregarded, and it will be considered to fluctuate Csd rapidly to 
change of DL (DR) moreover. Moreover, if Csd is divided into the capacity between the this stage sow surra 
in la-transparence pixeL electrodes 4 (it is described as the following Csdl), and the capacity between the 
next step sow surra in lb-transparence pixel electrodes 4 (it is 'described as the following Csd2) and 
considered, it is Gsdl=Csd2. Here, let Csdl and Csd2 at this time be what is set with Csdl=Csd2=Csdc. 
[0025] The above is explanation about a configuration conventionally and the gestalt 1 of the operation in 
this invention is described below. 

[0026] The explanatory view for explaining the gestalt 1 of operation is shown in drawing 3 R> 3. In 
drawing 3 , DL and DR are DL>DR. Since it will become the form which a numerical aperture is not 
changed, that is, shifts the transparence pixel electrode 4 rightward from the location of drawing 1 in 
drawing 3 if it sets. with DL=DR=DC in drawing 1 , it becomes DL> DC and DR<DC. 
[0027] When it will think from the property of drawing 2 and it will be set to Csdl <Csdc, Csd2> Csdc, if 
DC=DK, and the abrupt change of the curve neaj [ in drawing 2 ] DK is moreover taken into consideration, 
Csdl decreases greatly compared with Csdc, angVit turns out that Csd2 increases greatly compared with 
Csdc. Thus, the rate of a vertical cross talk at the time of being able to reduce the value of Csd to specific 
sow surra in, without reducing a numerical, aperture, consequently assuming a specific background pattern 
can be reduced by changing DL and DR and changing the value of Csdl and Csd2 intentionally. 
[0028] (Gestalt 2 of operation) The gestalt 2 of the operation in this invention is described. The explanatory 
view for explaining the gestalt 2 of operation is shown in .drawing 4 . Although it is the same as that of the 
gestalt 1 of operation in the point of changing DL $nd DR and changing the value of Csdl and Csd2 
intentionally in drawing 4 , it is the description in the gestalt of this operation to use capacity-coupling 
actuation as the. actuation approach of a pixel. .. *" 

[0029]. Although it has pixel structure supposing the case where capacity-coupling actuation is performed by 
forming storage capacitance in drawing 4 between preceding paragraph Gaea truck in 5b and the 
transparence pixel electrode 4, and superimposing a compensation potential pulse on the Gaea truck in The 
actuation circuit Which supplies a compensation potential pulse ; may be prepared independently, the so- 
called independent capacity-coupling actuation which supplies this to the independent electrode 9 for 
storage capacitance formation may be used, and it is good like drawing 1 in this case with the pixel 
configuration which forms storage capacitance between the independent electrode 9 for storage capacitance 
formation, and the transparence pixel electrode 4. ' ' 

[0030] The advantage of capacity-coupling actuation is in the point which can make an opposite electrical 
potential difference smaller than the case of actuation of usual'opposite regularity of the amplitude of a 
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source signal pulse while it has been fixed, and wiprovement in the speed of the speed of response of liquid 
crystal and low-power-ization of it are attained. On the other hand, in case dot reversal actuation and 2H1V 
reversal actuation are used, although there is a fault that image quality technical problems, such as a lateral 
stripe and a neck swing lateral stripe, arise, for this reason lin^reversal actuation had to be used, if line 
reversal actuatibh js used, in a specific background pattern, it will become easy to generate a vertical cross 
talk, and will become a problem. Therefore, it becomes possible to be compatible with a vertical cross talk in 
the other image quality technical problem by considering as the configuration which reduces a vertical cross 
talk like the gestalt o/'this operation, and the effectiveness by this invention increases. 
[0031] (Gestalt 3 of operation) The gestalt 3 of the operation in this invention is described. The explanatory 
view for explaining the gestalt 3 of operation is shown in drawing 5 . Although drawing 5 shows the pixel 
configuration for 3 pixels of RGB, it has distinguished DL arid DR about three kinds of RGB here. DL 
corresponding to R, G, and B and DR are made to describe it as DL (R), DR (R), DL (G), DR (G), DL (B), and 
DR (B), respectively, respectively. In the gestalten 1 and 2 of operation, although a pixel configuration 
which fulfills the conditions which become DL!=DR was described, there is not necessarily no need of 
performing this a ? bout ail pixels, and it becomes possible to constitute independently for every RGB. 
[0032] About how RGB is constituted, respectively, after taking into consideration what kind of background 
pattern is assumed, it is necessary to set up. With the gestait of this operation, the cyanogen dot check 
pattern is assumed as a background pattern. Since the display of a cyanogen system is frequently used in a 
note type or- PC for monitors and is displayed combining a dot check pattern in many cases, it needs to 
improve an image property preferentially. Drawing 6 is the explanatory view having shown each viewing 
area in case the black window pattern is displayed on the center section in the inside of the display screen. 
[0033] In drawing 6 , the signal of black level is written in the window display 19 of the center of an image 
display side. The background pattern display section 20 is around the window display 19. The boundary of 
the window display 19 is made into a boundary line, and the background pattern display section 20 is 
distinguished to two kinds of fields to parallel in the direction of a column, or the direction of a line here, 
respectively. That is, it fe : divided into the window column section 21 in which the window display 19 exists 
about the direction of a column, the window line section 24 in which it is divided into the other background 
column section 22, and the window display 19 similarly exists, about the direction of a line, and the other 
background line section 23. 

[0034] Brightness differs' from it being alike a little to **** and the background column section 22 which are 
a part in the" same background pattern display section 20 as the background column section 22, and the 
field which is Equivalent also to the background line section 23among the window column sections 21 at 
this time is displayed as & cross talk display 25. The phenomenon of a such poor image is called vertical 
cross talk. Next,! in order to consider this phenomenon in a detail, the source signal pulse shape impressed 
to the sow surra in 26a-26f for pixel RGB to the window column section 21 and the background column 
section 22, respectively is analyzed. Drawing 7 is the explanatory view having shown the source signal pulse 
shape supplied to RGB each pixel at the'time of displaying* a cyanogen dot check pattern as a background 
pattern. v . . 

[0035] In drawing 7 >. the pulse shape [ as opposed to the window line section 24 for the pulse shape 27a- 
27f to the background line section 23 ] 28a-28f is showrVip drawing 7 (a) to each sow surra in at drawing 7 
(b). the wave in the window display 19 * RGB -- ittfs all a black signal. That is, the black REBERUSO-SU 
electrical potential difference (positive-electrqde v side) 29 (it is ^escribed as +V (BL) below) and the black 
REBERUSO-SU electrical potential difference (negative-electrode side) 30 (following - it is described as V 
(BL)) serve asi'the pulse shape 28a-28dwritten in by turns.. Here, if the electrical-potential-difference values 
A and B will express the pulse shape repeated periodically as (A, B), pulse shape 28a-28c can be described 
to be (+V(BL)'and -V (BL)). 

[0036] About jjhe other field, since it is in the background display 20, it becomes a cyanogen dot check 
pattern display. R of a cyanogen dot cheek pattern is a black display among RGB, and G and B become a 
halftone display. However, since it is a dot check pattern, a halftone display and a black display will be 
written in by. turns for every line. In drawing 7, , therefore, the pulse shape 27a, 27d, and 28d corresponding 
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to Pixel R It' is described that it is the same as that of pulse shape 28a-28c (+V (BL), -V (BL)). The pulse 
shape 27b, 27c, 27e, 27f, 28b, 28c, 28e, and 28f corresponding to Pixels G and B will be described to be 
(+V(GL) and -Y (BL)) if the halftone REBERUSO-SU electrical potential difference (positive-electrode side) 
.31 is set tO'+V (GL). ■' 

[0037] Next; the pixel potential written in Pixel RGB, respectively considers what kind of fluctuation is 
received in tjme based on drawing 8 within 1 field period. Drawing 8 is the explanatory view showing the 
outline of the configuration of Pixel RGB. In drawing 8 , the capacity 34 between the sow surra in 18, the 
transparence pixel electrode 33, and transparence pixel electrode-sow surra in is distinguished 
corresponding to Pixel RGB. 

[0038] Even after being held, each pixel potential changes to change of the pulse shape impressed to the 
sow surra in 18 periodically in response to effect, so that drawing 8 may show. The amount of fluctuation of 
pixel potential is prdportional to the product of ttfe fluctuation amplitude of source potential, and the 
capacity between sow. surra in-transparent elettrodes (it is described as Following Csd). Although the pixel 
which should be observed is G and B in which halftone is written, Pixel B is observed first. Although all the 
pulse shape impressed to RGB is inphases since drawing 7 assumes line reversal actuation, in dot reversal, 
RGB has the.relation'of an opposite phase mutually into next doors (drawing abbreviation). 
[0039] Moreover to Pixel B, the difference of the average potential between 1 fields of the cross talk display 
25 and the background column section 22 is proportional to the product of |V(BL)-V(GL) | and capacity 
34between .transparence pixel electrode-sow surra in c (it is described as the following Csdl (B)) on this 
level mostly by line reversal actuation and dot reversal actuation. It means that this originates only in sow 
surra in 18c in drawing 8 , and capacity 34between transparence pixel electrode-sow surra in c, and does 
not originate in sow surra in 18a and capacity 35betweeri transparence pixel electrode-sow surra in c (it is 
described as the 1 following Csdl (B)). ; 

[0040] because, sow surra in 18a ~ all the inside of the display screen ~ setting ~ it is (+V (BL), -V (BL)) - 
it is because it is not concerned with an inphase and an opposite phase and a difference does not appear. 
On the other hand, sow surra in 18c has difference . |V(BL)-V(GL) | of the signal amplitude (V (BL) +V (GL)) 
of sow surra in 26c, and sow surra in 26f signal amplitude (V (BL) +V (BL)) in drawing 6 . 
[0041] As mentioned above, if transparence pixel electrode 33c for pixel B is arranged regardless of line 
reversal actuation and dot reversal actuation about Pixel B so that it may become DL(B) >DR(B) in Csdl(B) 
<Csd2 (B), i.e., drawing 5 , Csdl (B) can be made;small and the vertical cross talk resulting from Pixel B 
can be controlled. !r 

[0042] On the .other hand about Pixel G, it sets' to ' drawing 8 . The sow surra in 18b and 18c Since it is an 
opposite phase mutually by the same signal pattern, in order to cancel into next doors in dot reversal 
actuation, The difference of the average potential between 1 fields of the cross talk display 25 and the 
background column section 22 | As opposed to 'pejng proportional to the product of V(BL)-V(GL) | and 
difference |Csdl(G)-Csd2 (G) | of capacity 34between transparence pixel electrode-sow surra in b (it is 
described as the following Csdl (G)), and capacity, 35between;transparence pixel electrode-sow surra in b 
(it is described ; as trie following Csd2 (G)) In line :reVersal actuation, it is in phase, and since both sow surra 
in 18b andvsowisurra in 18c originate imthe difference of average potential, it is proportional to |V(BL)-V 
(GL) | and a product with (Csdl(G)+Csd2 (G)). 

[0043] As mentioned above, if transparence pixel .electrode 33b for pixel G is arranged regardless of line 
reversal actuation 5 and dot reversal actuation about Pixel B so' that it may become DL(B) =DR(B) in Csdl(B) 
=Csd2 (B), i.e., drawing 5 , in drawing 8 , the vertical cross talk resulting from Pixel B can be made into 
min. About dot reversal actuation, if it is Csdl(G) =Csd2 (G) from the first, since it is thoroughly cancellable, 
if the reason is set to Csdl(G) !=Csd2 (G) intentionally^ it is obvious from becoming the cause by which 
potential fluctuation takes place rather by ttie< difference. On the other hand, it is necessary to take into 
consideration the Csd-DLr'(DR) property of* drawing 2 about line reversal actuation. 
[0044] Supposing DL in Csdl(G) =Csd2 (Gj and QR are DL=DR=DK, in Csdl(G) !=Csd2 (G), one of DL and 
the DR(s) becomes larger than DK, and, as foe another side, it is obvious to become smaller than DK. If the 
property of drawing 2 is taken into consideration %re, as for Csd, DL (DR) will decrease gently to DL (DR) 
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increasing Csd rapidly, when smaller than DK, when larger than DK. That is, increment is large, if total 
whichever it shifts in the direction of from DL=DR=DK. Therefore (Csdl(G)+Csd2 (G)), it is possible that it 
is minimized mostly at the case of DL=DR (G)2, i.e., Csdl(G) =Csd. 

[0045] as a result of synthesizing the above consideration, it is shown in drawing 5 ~ as -- DL(R) =DR (R) 
and DL (G) = -- DR (G) and DL (B) -- ~ even when a cyanogen dot check pattern is displayed as a 
background pattern by constituting Pixel RGB, respectively so that DR (B) may be filled, it becomes possible 
to acquire the good image property that vertical cross talk level is low. 

[0046] (Gestalt 4 of operation) The gestalt 4 of the operation in this invention is described. The explanatory 
view for explaining, the gestalt 4 of operation is shown in drawing 9 . drawing 9 - drawing 5 -- the same ~ 
the pixel configuration for 3 pixels of RGB - being shown -- **** -- Pixel G and Pixel B - setting - drawing 
5 ~ the same - DL(G) = - PR (G) and DL (B) - >, although it constitutes so that it may be set to DR (B) 
About Pixel R, it is considering as DL(R) >DR(R) by drawing 9 to being DL(R) =DR(R) in drawing 5 R> 5. 
[0047] When assuming only a cyanogen dot check pattern as a - background pattern, since only black level is 
written in, although it did not regard Pixel R especially in drawing 5 since Pixel R hardly influenced 
brightness change, potential change When the dot pattern which contains halftone level in Pixel G at least 
as a result when the case where the dot pattern which contains halftone level in Pixel R is impressed is 
assumed is impressed, it has composition which can/control a vertical cross talk most. 
[0048] To it, with the gestalt of this operation, when the dot pattern which contains halftone level in Pixel R 
is impressed, it is the pixel G at least with the configuration which can control a vertical cross talk to a 
background display pattern with which only black level is written in. 

[0049] in addition, drawing 9 - setting -- Pixel G ~ receiving -- drawing 5 - the same -- DL(G) = - 
although referred to as DR (G), since, as for the gestalt 3 of operation, only black level is written in reverse 
in this case, as for Pixel G -- especially -- DL(G) = DR (G) - it is not necessary to be - DL(G) != -- a 
problem does not become by DR (G), either. 

[0050] (Gestalt 5 of operation) The gestalt 5 of the operation in this invention is described. The explanatory 
view for explaining the gestalt 5 of operation is shown jn drawing 10 . drawing 5 [ in / in drawing 10 / the 
gestalt 3 of operation ] - the same -- DL(R) =DR (R) and DL-.(G) = - DR (G) and DL (B) -- > - although it 
has the composition of filling DR (B), how to take the die length of DR (B) differs uniquely. 
[0051] here - DL -- if it sets with (R) =DR(R) =DL(G) =DR{G) =DC, since DL(B)+DR(B) =2xDC is 
maintained with the gestalt 3 of operation, they are DL(B) >DC and DR(B) <DC. Although it means keeping 
constant the width of face of maintaining [ 4 ] DL(B)+DR(B) =2xDC, i.e., a transparence pixel electrode, in 
Pixel RGB, this is for controlling a vertical crosswalk, without reducing a numerical aperture. 
[0052] However, generally, the die length of DC will be set as the mask alignment margin threshold value 
16 (it is described as Hollowing DK) in many cas§s> and DR(B) <DK (B), i.e., DR, will be set from DC=DK 
below to the threshold value of a mask alignment margin with the above-mentioned configuration. 
[0053] Possibility that the pattern of DR(B) <04, i.e., a transparence pixel electrode, and the pattern of sow 
surra in 18a for pixel R overlap in part through the insulator layer 12 for passivation as a result arises. If it 
becomes such, the volume load to sow surra in 18a t f0r pixel iR will become large beyond the need, or 
possibility that the defect by short circuit with the transparence pixel electrode 4 and sow surra in 18a for 
pixel R will occur will become high, and It will become a problem. 

[0054] So, with the' gestalt of this operation, it considers bs the configuration set to DR(B) =DC. Since it is 
set to DR(B) =DK, namely, the threshold value of a mask alignment margin at least is maintained if [ here ] 
DC=DK, the above problems are solvable. However, although there is a fault that it is set to DL(B)+DR(B) 
<2xDC in this caseVand a numerical aperture becomes smalt a little from Pixel R and Pixel G, it can 
minimize. ; • ■ , > 

[0055] (Gestalt 6 of operation) The gestalt 6 of the operation in this invention is described. The explanatory 
view for explaining the gestalt 6 of operation is shovvrn.in drawing 11 . drawing 11 compares the 
configuration of the pixel of two fixed distance partition *.*** in the horizontal direction of the image display 
section, and is comparing about Pixel B especially here/. * ' • 

[0056] Moreover, as a configuration of Pjxel B, as fundamentally shown in the gestalt 3 of operation, a 
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configuration which fills relation DL(B) >DR (B) Unrelated shall be taken. 

[0057] In drawing 11 (a) and (b), the pixel X shown in (a) is made into the thing of the Gaea truck in 5 
which exists in feed one; end more more relatively than the pixel Y shown in (b). Since it runs and the 
phenomenon which happens in case a gate pulse turns off by Becoming blunt in a large-sized highly minute 
liquid crystal display component as a gate pulse wave approaches a last train edge and which is called, and 
the phenomenon called a recharge to coincidence happen/In order that it may have been a problem that 
DC offset voltage. occurs in the direction parallel td.the Gaea truck in 5, and a flicker occurs by this in recent 
years and it may solve this, the technique called capacity dip amendment is used. 
[0058] This specifically divides the image display section into two or more fields to the die length direction 
of said Gaea truck in , and is [ said storage capacitance ( Following Cst and description ) and ] said gate 
electrode for every field .; - It is the approach of run by set a ratio with said pixel interelectrode capacity 
( Following Cgd and description ) as a different value , and form it , enlarge the electrical potential 
difference as it goes to a last train edge , and compensate the effect of a recharge . 
[0059] general -r running - an electrical/potential difference (Following Vts and description) ~ liquid crystal 
capacity - the ON state voltage of Clc arid a gate pulse - Vgh - if OFF state voltage is similarly set to Vgl, 
it can be described as Vts=(Cgd/Ctot)x(Vgh-Vgl). Here, it is considering as Ctot=Clc+Cst+Cgd. From this 
formula, it turns out that' there are an approach of changing Cst as an approach of changing Vts, and a 
method of changing Cgd, and is used actually. Ctot must be the sum of all the capacity linked to the 
transparence pixel electrode 4, therefore[can also express Csd ;as Ctot=Clc+Cst+Cgd+Csd strictly here. 
[0060] Generally, since Csd serves as a very small value, it has, usually disregarded Csd. When DR (B) is 
made smaller than usual like DL(B) >DR(B), Csd2 (B) serves as a rapidly big value, and it becomes 
impossible however, to disregard it. At this time, it becomes possible also by changing Csd to perform 
capacity dip amendment : 

[0061] In drawing 11 (a)/ between this stage sow surra in-traosparence pixel inter-electrode distance 36a 
(it is described as Following DL (X)) in Pixel X) and next step sow surra in-transparence pixel inter-electrode 
distance 37a (it is described as Following DR (X)) in Pixel X Relation DL(X) >DR (X) Unrelated is filled. 
Similarly in drawing 11 (b), between this stage sow surra in-transparence pixel inter-electrode distance 36b 
(it is described as Following DL (Y)) in Pixel Y, and next step sow surra in-transparence pixel inter-electrode 
distance 37b (it is described as Following DR (Y)) irf Pixel Y Refation DL(Y) >DR (Y) Unrelated is filled. 
[0062] DL (X) and DL (Y) are set as the minimum die length which controls a vertical cross talk, and they 
are between different pixels and it is necessary to make them equal here. That is, it is referred to as DL(X) 
=DL (Y). ; ."• : 

[0063] On the other hand, DR (X) and DR'(Y) ire set as a value which is different in order to carry out 
capacity dip amendment. Since the pixel Y funs from Pixel X and it must enlarge an electrical potential 
difference,, the value of Csd is small, namely, it is necessary to enlarge DR (Y). Therefore, it is considering 
as DR(X) <DR(Y). .. . > ; • 

[0064] If it does in this way, although the area of the transparence pixel electrode 4 is considered that a 
numerical aperture becomes low apparently sjnce tfte direction of Pixel Y becomes smaller than Pixel X Since 
the black matrix pattern 38 has covered the pattern edge of the transparence pixel electrode 4 actually, 
Since the numerical aperture is prescribed by the edge, of the black matrix pattern 38, when this approach is 
used, it turns out that the advantage that capacity, dip amendment can be performed without changing a 
numerical aperture arises. ! " : 



[Translation done.] 




* ■ 
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